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G e n e r a l  a n d  P h y s i c a l  C h e m i s t r y .  

Optical Rotation (1st Communication). By H. L A K D o L T  (L ie-  
big’s Annalem, clxxxix, 241--337).-The object of this important 
research (which has been already noticed in this volume, p. 1) is to 
trace the variations in the rotatory power of an activesubstance when 
certain definite changes take place in its chemical composition. The 
author gives an  exhaustive sketch of the work previously done in this 
direction, and also an account of his own investigations. 

GENERAL PART.-Active bodies are divisible into three classes :- 
(1.) Those which are active oxly in the Crystalline Form, los i yq  this 

Property zuhe?% ficsed or dissolved in an Inactive Liquid.-These are 
either single-refracting or uniaxial double-refracting crystals, whose 
rotatory power depends entirely on the crystalline or molecular struc- 
ture, and belongs therefore to the domain of physics. 

(2.) Those which are active o d y  i s t  as% Amorphous Condition ( fused 
04“ in solution).-These are carbon compounds occurring in plants or 
animals, or derivatives of them : some bodies of this class, however, 
have been produced synthetically. Substances of this class, such as 
camphor, have no rotatory power in the crystalline state, the crystals 
being biaxial (vide sup7”a), although, as in the case of sugar which 
has been fused, they retain that power in the solid amorphous condi- 
tion. 

(3.) Those which are actiee both in  the Crystalline State and in Xolu- 
tion.-Only two members of this class are a t  present known, viz., 
hydrated strychnine sulphate (quadratic octahedrons) and arnylamine 
alum (regular). 

The activity of the members of the second class is a property of the 
molecules, and depends on the arrangement of the atoms therein, as 
is also conclusively shown by the fact that turpentine oil and cam- 
phor (Biot, Me‘na. d. l’Acad., ii, 114; Gemes. Arm. Scient. d. 1’Ecole. 
Norm. Swy., i, 1) possess the same rotatory power in the gaseous and 
liquid states. The phenomenon in this case therefore belonqs to  
the domain of chemistry. The cause of the optical activity in crystals 
and in liquids being essentially different, Biot has applied to the latter 
the term molecular rotation. 

According to Pasteur (Recherc7~es, p. 27) molecules are divisible 
into two classes : (1.) Those in which the atoms are symmetrically 
arranged. (2.) Those in which the arrangement is unsymmetrical. 
The property of optical activity belongs to the latter class only, and 
Le Be1 has proposed the hypothesis, that  when a carbon atom is united 
with four different radicles, an unsynimetrical form of molecule is pro- 
duced, which must therefore be optically active. This view is sup- 
ported by Van t’Hoff, who finds, from a comparison of the chemical 
composition of all known active and many inactive bodies, that none 
of those possess rotatory power in which asymmetrical carbon atoms 
are wanting. Moreover, active bodies always contain one or more 
asymmetrical carbon atoms, an asymmetrical carbon atom being one 
which is united with unlike simple or compound radicles. 
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458 ABSTRACTS OF CREMICAL PAPERS. 

These facts will be of considerable service in cont'ro lli r p e deter- 

Spectjic Xotntory Power.-The specific rotatory power [a]  = -!!- 
where d = density and I = length of the column of the substance 
through which the ray passes. If  the density is refcrred t o  that of 
water at! 4" C., it expresses the weight of 1 c.c., and the specific rota- 
tion can therefore be considered as the rotation which 1 gram of active 
substance produces when it occupies the space of 1 c.c., and when a 
column 1 decim. long acts 011 the ray. Since the temperature in- 
fluences I and d, the temperature a t  which the determinations are 
made must be stated : for although the specific rotatory power of w pure 
substance is constant for  the same temperature, it varies with the 
temperature. 

The specific rotatory power of a solid dissolved in an inactive in- 
different solvent, is determined as follows : I f  P grams of active sub- 
stance be dissolved in E grams of inactive solvent, and if d be the density 
of the solution, then 1 C.C. of the latter contains ~ ~l grams of 

the active bodv. I f  the anple of rotation for a column of this liauid 

mination of structural formula  

i.a ' 

P + F l  
d " 

1 decim. long is a, then for a liquid which contains 1 qram of active sub- 
If 

l.P.d. P + E  
P stance in 1 c.c., i.e., the specific rotation, [a]  = a(P + 

(i.e., amount of active substance in the unit-weight of solution) = E, 
then [a]  = n, and if p represents the percentage composition of 

the solution by weight, then [ a ]  = a'10* ___ and p.d = c, the concen- 

tration (i.e., the number of grams of active substance in 100 C.C. of 
the solution). 

Until recentlg it has been cust'omary to neglect the determination 
of the density of the solution, a weighed quantity of the active body 
being dissolved in n flask of known voliime, and diluted t o  the mark, 
but in many cases this is insufficient ; for the specific rotation of bodies 
in solution is not constant, but varies more or less with the quantity 
of inactive liquid, the influence of which may be calculated when the 
percentage composition of the liquid is known, but which is not pos- 
sible when only the concentrstion has been determined ; it is therefore 
necessary to  know the density also, 

Biot in his earlier experiments found that, with the exception of 
tartaric acid, the rotation was proportional to the quantity of alctive 
substance in solution, when the columns were of equal length, and 
therefore thc same value was obtained for [a]  whatever the concentra- 
tion of the liquid. I n  1852, however, he proved that other substances 
besides tartaric acid did not obey this rule, and also t'hat the 
nature of the solvent exercised considerable influence. He concluded, 
therefore, that the specific rotation derived fvom solutions is not a 
constant number, and that circular polarisation could no longer be 
considered as a result of a simple mechanical distribution of active 
molecules in an optically indifferent medium. 

1.c.d 

l .d .p .  ' 
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GENERAL AND PHYSICAL CHEMISTRY. 459 

These facts, however, remained for a long time without notice, and 
specific rotatory powers were still determined without reference to the 
concentration or to the naturz of t,he d v e n t .  

Oudemanns ( P o g g .  Ann., cxlviii, 337) and Hesse (Liebig’s Annnlen, 
clxxvi, 89,189 j have recently mzde numerous determinations of rotatory 
powers with solutions of different degrees of concentration, which 
prove that with a small variation in the latter, almost all bodies show 
an  esseiit3al variation in their specific rotation. Still greater dif- 
ferences occur when the solvent is varied. 

Biot some time ago (Mim. d. I’AcnrZ., xv, 205 ; xvi, 254), however, 
pointed out a means by which this method rniqht be utilized for the 
detmmination of the specific rotatory power. The specific rotation of an 
active liquid may be determined directly, and is a, constant number for 
a given temperature. If such a body be now mixed in different pro- 
portions with an inactive liquid, and the specific rotation calculated 
from the composition, density, and angle of rota’tion, values are ob- 
tained which differ more or  less from that found for the pure sub- 
stance. I f  now this variation be represented by a curve so that the 
abscisse indicate the percentage amount of inactive solvent, and the 
ordinates the corresponding values for [ a ] ,  we have a method for  find- 
ing the specific rotation of the pure substance. For when the curve is 
a st’raight line we have the equation- 

(I.) [ a ]  = A + Bq; if  i t  is not 
(11.) [a]  = A + Bp + Cp*. 

Here A expresses the specific rotatory power of the pure substance ; 
B and C the increase or decrease which A suffers through the in- 
fluence of 1 per cent. of inactive solvent, and q the percentage amount 
of inactive solvent. 

With liquid active bodies, which mix in all proportions nith an in- 
different, liquid, the changes which the specifis rotation undergoes may 
be ascertained from 4 = 0 to q = 100, and a complete curve con- 
structed. 

If A be calculated from the results obtaincd with a number of solu- 
tions, a, value will bc found agreeing more nearly with the actma1 
specific rotation the greater the portion of the curve included. I f  the 
active body is solid, its original specific rotation cannot be determined 
directly, but a curve may be obtained which will approach more or 
less the point where q = 0. and valiies may be calculated for B and C 
which may serve by extrapolation for the determination of the specific 
rotation of the pure substance. This method is applicable with sefety 
only when the changes are represented by a straight line, or where a 
large portion of the curve has been determined directly, the latter 
depending on the solubility of the active body in the indifferent 
liquid. 

In  the case of a mixed solvent the procesq is far more complicated, 
but in many cases, notwithstanding, the specific rotation may be found 
by an extension of the above method. 

The author explains the influence of the inactive solvent as fol- 
lows :- 

I f  between the molecules of an active substance, which all exercise 
2 k 2  
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an equal attraction on one another, other molecules are introduced 
the attraction of which is different, a certain modification in the 
structure of the active body is produced, and in such a way that the 
arrangement of the atoms in space, as well as the nature of the atomic 
movement, suffers st change, which is greater the larger the number of 
inactive molecules present. 

SPECIAL PART.- -h  this section of the memoir the author describes 
the experiments he has made to prove that the method of deter- 
mining thc specific rotation of a pure substance, according to the 
interpolation method, gives correct results. 

For nieasuring the angle of rotation in these investigations he 
employed- 

(I .) Two Wild's polaristrobometers, graduated through 360" and 
capable of being read off to 1'. To eliminate errors as far as pos- 
sible, the observations were repeated five times in each of the f o u y  
quarters with full and empty tubes. 

(2.) A Mitscherlich's polarisation apparatus, which could be used 
with tubes 1 meter long. As a source of light, a sodium flame pro- 
duced by a vertical gas blowpipe was employed, the green and blue 
rays being cut off by bichromate solution. 

(3.) A Laurent's polaristrobometer, illumined by the sodium flame, 
in which the zero point corresponds to the equal illumination of the 
two halves of the circle of light (Compt. rewd., Ixxviii, 340). 

In order to avoid any error due to  variation of temperatare in the 
liquids examined, each observation tube was surrounded by another, 
through which a stream of water at, 20°C. was allowed to flow. The 
tubes holding the liquid were closed in the ordinary manner with 
glass plates, but as many samples of glass produce circular polarisa- 
tion (Scheibler, Ber., i, 268)' all the glass covers employed were sub- 
jected to a careful investigation. The length of the observation tube 
was measured in the following way :-A glass tube closed at  one end, 
and a few mm. shorter than the observation tube, was taken, and a 
thick pointed glass rod fitted into it by means of a piece of caoutchouc 
tubing, so that the one could slide in the other without much friction. 
It was theii placed in the obserration tube, which was closed by 
pressing down the glass cover. On carefully withdrawing the tube 
and rod and measuring it by means of a cathetometer, the length of 
the interior of the observation tube could be ascertained with great 
accuracy. 

The different polarisation instruments were compared by observa- 
tions with solutions of sugar, and with a mixture of negative tur- 
pentine oil and alcohol. A difference in the angle of rotation occurred 
only in the second place of decimals. The balances and weights em- 
ployed were previously subjected to a rigid examination, and all the 
weighings made with the greatest care. I n  all cases the weights 
obtained were reduced to  a vacuum. 

Tn making up the solutions, the active substance was first weighed 
out into a stoppered flask, and the solvent added in the desired pro- 
portion, the exact weight of the latter being taken. 

The specific gravity of the liquids was determined at  20" ; repeated 
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determinations with the same substance showed that differences 
occurred only in the fifth decimal place. 

The graduation of the measuring flasks was conducted in the ordinary 
manner described by Mohr, 100 grams of water a t  17.5" being taken 
as 100 c.c., the specific gravity of the liquid being referred t o  water at 
17.5". The value of the concentration of the solutions and of the 
specific rotation was, therefore, different from that obtained by the use 
of true C.C. In  practical saccharimetry, where flasks graduated at 17.5" 
are used for preparing the solution, the rotation-constant of sugar 
is referred to Mohr's c.c., whilst in scientific investigations the 
true C.C. must be taken as the basis. The neglect of this point in 
treatises on specific rotation has led to considerable direrences, 
Mohr's C.C. (at 17.5") giving a result about 0.12 per cent. less than 
the true C.C. (at 4"). The reduction of the weighings to a vacuum 
causes a difference only in the third decimal place. 

In  the author's observations the values for the percentage com- 
position, concentration, specific gravity, and specific rotation are 
always referred to true c.c., and the reduction of the weighings to  a 
vacuum. To convert them into Mohr's c.c., it is only necessary to 
divide by 1.00125. 

In  order to ascertain how far the specific rotation OP a body can be 
ascertained from that of its solutions, the author has determined and 
compared the specific rotation [aIn of positive and negative turpentine 
oil, nicotine, and ethyl tartrate, both in the pure state, and mixed with 
various inactive liquids (water, alcohol, benzene, and wood-spirit) , 
according to Biot's method. The formula given corresponds with the 
whole of the curve representing the experimental determinations from 
the most concentrated to the weakest solutions, and as these begin 
with mixtures which contained at  least 90 per cent. of active sub- 
stance, the constant A differed but little from the real value. 

Results.-(1.) On increased dilution with an indifferent liquid, the 
specific rotation does not undergo a sudden, but SL gradual change. 
Whether it increases or decreases, however, depends on the nature of 
the active substance : thus, turpentine and ethyl tartrate, when mixed 
with various solvents, always show an increase, whilst nicotine and 
camphor show a decrease in the specific rotation. Equal increments 
of different solvents act on one and the same substance unequally ; so 
that where these changes are represented graphically, a different curve 
is obtained for each solvent, starting from the point which represents 
the rotation of the pure substance. The following table gives the 
difference between the values for [a], when q = 0 (pure substance) 
and g = 100 (maximum dilution). 
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385'9 
39-79 
40'72 

15 '35 

138 '59 
'74'13 

10.19 
11.19 
28-12 

Active subs tame . 

+- 1.82 
+ 2'82 
-I- 3'83 

+ 1-18 

- 22 '24 
-87.16 

+ 1-92 
+ 2'77 
+20*03 

- Turpentine ...... 

+ Turpentine ...... 
- Nicotine.. ........ 
+ Ethyl tartrate .... 

Solvent. 

Alcohol ...... 
Benzene ...... 
Acetic acid .... 
Alcohol ...... 
Alcohol ...... 
Water ........ 
Alcchol ...... 
Water ........ Wood spirit.. .. 

c.1 D 
q = 0. 

36 97'  
36 -97 
36 -89 

14 -17 

160 -83 
161 *29 

a .2'7 
8 *42 
8 *09 

c u l D  I sI = 
Difference. 

(2.) Prom the rotatory power of a number of its solutions, that of 
the pure slxbstance may be calculated ; the accuracy with which this can 
be done depending on the amount of change produced by the inactive 
liquid, and whether the curve representing ttiis change is a straight 
line or is more or less curved. The more concent.rated the solution 
also, the more accurate will be the calculated result. When the 
equation [a] = A + Bq is used, the calculated value of A agrees su%- 
ciently well with the specific rotation of the pure substance when the 
most concentrated solution contains about 50 per cent. of the active 
body. When the formula [a]  = A + Bg + Cq2 has to be employed, it is 
necessary that the solutions should not contain less than 80 per ceut. 

(3.) The same value is always obtained for the specific rotation of 
the pure substance, whatever the indifferent solvent used. The results 
with ethyl tartrate, for example, are:- 

Difference. 
- Direct observation .................... [a] ,  =8*31 

Calculated for mixtures with alcohol ........ =8*27 -0-04 
9 )  9 )  wood spirit .... =8.42 + O . l l  
9 2  1 9  water ......... =8.09 -022 

In determining the specific rotation as above described, the solu- 
tions should be as concentrated as possible, arid since the nature of 
the solvent does not influence the result, it  should be chosen with this 
object. 

With Equation (I), at least three solutions of different strengths 
should be prepared, and their specific rotation determined. In  the 
case where Equation (11) has to be employed, more than three soiu- 
tions must be investigated. No method is a t  present known by which 
the specific rotation of difficultly-soluble substances can be determined. 
By the above methods the author has determined the specific rotation 
of a solid body, viz., camphor (b.p. 204 m.p. 175), with the following 
results :- 
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[ U ] D  for q = 0. 
Solvent. Pure suhstance. 

Acetic acid.. .............. 55.5 
Acetic ether ............... 55-2 
Monochloracetjic ether ...... 55.7 
Benzene .................. 65.2 
Dime thy laniline. ........... 5 5.8 
Methyl alcohol ............ 56-2 
Ethyl alcohol.. ............ 54.4 

[ u ] ~  for  q = 100. 
Infinite uilution. 

41.8 
50.8 
49.0 
38.9 
40.9 
45.3 
41.9 

Difference. 
13.7 
4.4 
6.7 

16.3 
14.9 
10.9 
13.5 

Mean specific rotation of pure 
camphor at  20" ...... [a] ,  = 55.4 

- 
Mean deviation .......... = f 0.4 

The only non-crystalline solid substances, besides camphor, of which 
the specific rotation in the pure state is at. present known, are gra,pe- 
sugar arid cane-sugar, which have been determined by Tollens (Bezd. 
(-%em. Ces. Ber., ix, 1531 ; x, 1403) ; and caue-sugar and tartaric acid 
by Biot (Ann. Chim,. Phys.  [3], x, 175 ; xxviii, 351). T. C. 

A Simple Method of Observing the Reversed Lines of 
Spectra. By C. G E N T H E R  (Ann. Yhp.  Chm.  [el, ii, 477).-A fine 
platinum wire held vertically in the outer flame of a Bunsen's burner 
serves a t  once as source of light and as a slit, when viewed across the 
flame through a prism. A sodium compound introduced into the 
intervening part of the flame would ordinarily exhibit the monochro- 
matic spectrum of sodium ; but now the spectrum of the glowing wire 
behind cames the reversal of' the I) line, which therefore appears dark. 
Similar phenomena occur with other metals. R. R. 

Grove's Gas Battery. By H. F. M O R L E Y  (Phil. LWag. [ 5 ] ,  V, 

272--281).-The author's experiments show that at least a part of the 
current in the gas battery is due to dissolved gases. By arranging a 
battery with plates wholly immersed, and raising these until the plati- 
num cuts the surface, it is shown khat the increase of current conse- 
quent thereupon is too small to necessitate the assumption that a new 
force is therebg brought into action. Strength of current suddenly 
falls when resistance is suddenly increased, but it rises again to nearly 
its former value. So when resistance is diminished, the current rises 
suddenly, but afterwards falls to nearly its former value. In the first 
case the diminished current causes a diminntion in the amount of 
gas used, the electromotive force, and therefore the current, being thus 
raised. In  the second case the increased current uses more gas ; the 
electromotive force is tberefore diminished, and the current falls. It 
is further shown that the current is directly as the pressure. This 
seems to prove that there is really no antagonistic force kept up by 
hydrogen attached to the positive wire, as supposed by Gaugain. 

M:. M. P. M. 
Galvanic Current between Solutions of the same Substance 

of different Degrees of Concentration. By J. M O S E R  ( A m ,  
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Phys. Clzem. [2], iii, 216-219). -The author finds that in a couple 
formed by the same liquid of different degrees of concentration, a 
current passes from the more dilute to the more concentrated solu- 
tion, the liquids being in separate vessels connected by means of a, 
syphon, and haring a metallic plate in each. This current was ob- 
served with zinc and sulphuric acid, with zinc sulphate, nitrate, chlo- 
ride, and acetate, with copper sulphate and nitrate, iron chloride, 
silver acetate and nitrate, &c. The eleetromotive force, however, is 
but feeble, the largest observed being only -027 of that of A Daniell- 
as estimated by Du Bois- Reymond’s modification of Poggenclorff7s 
compensation method-in a couple consisting of a solution containing 
30 parts of CuS04,5Hz0 in 100 of water, and the same diluted with 29 
times its volume of water. I n  this form of couple the metal is dis- 
solved by the more dilute solution, and deposited from the more con- 
centrated. C. E. G. 

* Electrical Conduction and Electrolysis of Chemical Com- 
pounds. By L. B L E E K R O D E  (A.lzw.Phys. Ohem. [2], iii, 161-196).- 
According to Hittorf, the resistance of a compmnd to electrolysis de- 
pends upon the difficulty with which the molecules exchange their 
constituents. The author has endeavoured to test this theory, and 
also to ascertain whether the presence in a compound of hydrogen 
which can be replaced by metals or radicles is connected with its 
capacity for being electrolysed. The Substances examined were in the 
liquid state-condensed when necessary by pressure-and never in so- 
lution. They were cont&ied in narrow glass tubes, the electrodes 
being platinum wires a few millimeters apart. The current was ob- 
tained from batteries of 20, 40, and 80 Bunsen’s cells respectively, and 
finally from De la Rue’s chloride of silver battery of 8,040 cells. 

According to the above hypothesis, those substances which ha-i-e 
very active chemical properties, or which easily give up their hydro- 
gen, should be easily electrolysed. But the results of this investiga- 
tion in no way bore this out. For instance, besides water and alcohol, 
which were already known to be very doubtful conductors when pure, 
the liquid hydrogen acids, such as HCl, M2S, &c., possess very feeble 
conducting power. HCN foyms an exception to this group, being a 
good conductor, It should be mentioned, however, that these acids in 
the pure liquid state are not very active in  their chemical properties. 
The organic nietallic compounds, although very unstable, are amongst 
the worst conductors known. 

On the other hand, the anhydrides of the metals are both chemically 
active and conduct electrolytically, so far supporting Rittorf’s hypo- 
thesis. Many other substances were examined, some of which pave 
results in accordance with, and others a t  variance with the hypothesis. 
The amines, amides, and hydrocarbons showed no correspondence 
between their chemical properties and conductivity. Some organic 
compounds, CzN2, CSz, &c., showed no conducting power. Nothing. 
definite was ascertained as to the function of hydrogen, although all 
the conductors either contained hydrogen or a metal. 

With De la Rue’s battery, although some of the substances stilt 
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showed no trace of electrolysis, they seemed to be affected, as there 
warns a sort of undulatory motion of the surface of the liquid. 

The author remarks that his experiments have shown ammonia and 
hydrocyanic acid to be good electrolytic conductors a t  ordinary tem- 
peratures, the only known cases of pure liquids acting thus. 

J. H. P. 
Numerical Value of the Constants in Weber’s Formula. By 

W. VOIGT (An??,. Phys. Chem. [2], ii, 476-477).-A mathematical 
paper, proving that the ratio between the mechanical unit and the 
electro-magnetic unit is 1 : 155570.106 instead of 1 : 155370.706; and 
that the constant C of Weber’s formula is 440010.106 Mrn instead of 
439450*106 Mn. R. R. 

Some Properties of Alloys. By E. W I E D E M A N N  (A~wz. P h p  
Chem. [2], iii, 237--250).--I.-On the E.apansion and Rate of Qoolimg 
of Rose’s and L+owita’s Alloys.-Ermann found that the specific 
gravity of Rose’s metal diminished with rise of temperature, but in- 
creased again immediately before fusion. These results were confirmed 
by Kopp ; and more recently W. Spring has determined the changes 
in volume due to rise of temperature in Rose’s, Darcet’s, Wood’s, and 
Lipowitz’s alloys. The compositions of these alloys are- 

Sn. Bi. Pb. ca. 
Rose.. ....... 43-55 49.00 27-54! - 
Darcet ....... 21.26 49.25 27.55 - 
Wood.. ...... 13.73 F;5.74 13-73 16-80 
Lipowitz ..... 12-76 49.98 26.88 10.38 

The author describes the apparatus used by Spring, and points out 
that with i t  the observers studied only the phenomena during the 
heating of the metal, while in his (the author’s) opinion the observa- 
tion of phenomena during the cooling of the metal are of equal im- 
portance in answering the question, whehher or no t  the irregular 
expansion may be due to different modifications or molecular condi- 
t8ions of the alloy. 

Wiedemann in his experiments uses a small cylinder of the alloy, 
which is placed in a best-tube, and the whole is introduced into 
a glass tube, terminating at one end in a capillary tube about 1+ 
meters long, from which a lateral tube with a stop-cock is made to 
project. The lower end of the glass tube is finally closed before the 
blowpipe. The lateral t.ube passes to the bottom of a Woulff’s bottle 
filled with oil, and having its other opening connected with an  air- 
pump. Both parts of the apparatus are placed in water-baths and 
thoroughly exhausted; then by allowing air to enter the pump the oil 
is forced into the dilatometer, the stop-cock is then closed, and the re- 
ceding of the oil is observed at intervals representing 5” of tempera- 
ture. 

I n  the case of Rose’s alloy, contraction of the metal took place on 
cooling from 100” to go”, when i t  solidified ; on cooling to 50” sudden 
and considerable expansion took place ; but in some cases this hap- 
pened at ‘iV, when it was slower and more regular. When the expan- 
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sion has reached its maximum, continued cooling produces contraction. 
The qame phenomena occur in the inverse order on reheating the 
metal. The temperature at which contraction takes place 011 heating 
is higher than that at which expansion takes place on cooling. When 
the metal, instead of being fused a second time, was only heated to 
85", the same phenomena took place on cooling, but with greater regu- 
larity. The author points out that the circumstance that it takes 
hours and sometimes days for the contraction or expansion to  be com- 
pleted, goes far to show that in these cases it is not ordinary expan- 
sion but a molecular change which is taking place. Rapid heating 
and cooling between 20" and 88" produce much larger expansions and 
contractions than when the cbanges in temperature take place slowly. 
Wiedemann explains the phenomena by assuming two modificat,ions of 
the metal a: and p, the first stable a t  low, the second at high tempera- 
tures. When a: is heated rapidly, it has not time to change until it 
reaches a comparatively high temperature, when the change to ,B takes 
place suddenly ; whilst siriiilar changes take place during the cooling 
of the p modification. Lipowitz's metal gave the same results, 
although the changes are not so great. 

The author further examined the rate of cooling of the two nietals 
by means of a thermal element of German silver and iron, and a mirror 
galvanometer, and gives a table of the results. H e  points out that 
they do not lead to any definite conclusion as to the specific heat of 
the mcltals, as the molecular modifications take place between wide 
intervals of temperature. 

111. Al loys  hauthg naore than one Melt ing Poilit.-Differing from the 
conclusions drawn by Rudberg ( P o y g .  A7m7 xviii, 240) from his ex- 
perimeiits on the cooling of fused alloys of tin and lead, and tin and 
zinc as to the double nieltirig point, Wiedernann has repeated them, and 
gives his results in  a tabular iorm. The alloys experimented on were 
lead-tin (SnPb) and tin-zinc (Sn5Zn) ; he also used tin alone as a 
check. The author points out that his results show tkiat no real con- 
stant temperature for either of the alloys is found above 182" for one 
and 197" ior the other, but that a t  about 250" the cooliug suddenly 
becomes much slower, again becoming more rapid on approaching the 
first -mentioned temperatures. After remaining cons tan t a t  these 
temperatures for some time, the thermometer again fell more and 
more slowly until the alloy attained the surrounding temperature. 
This may be explained by the supposition that the alloy dissolves 
the excess of metal in larger quantities as the temperature rises, 
in the same manner as a solveut dissolves larger quantities of a 
salt with increase of temperature. The so-called second melting point 
of allojs, therefore, the author considers, is really the poiilt a t  which a 
metal dissolved in the alloy begins to be deposited on cooling. 

0 t h  the Spec?f;c Heats of Anialyams.-Regnault found that the specific 
heats of alloys is equal to the mean of the specific heats of their com- 
ponents ; exceptions t o  this rule exist in certain Bi, Sn, P b  alloys, and 
Spring has since shown that certain Cd, Sn, Pb, Bi alloys and amal- 
gams also do not conform to the above rule. I n  the case of the former 
these differences may probablj be explained by the occurrence of mole- 
cular changes, accompanied by evolution of heat. The case of the 
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amalgams would appear to be similar to the tin-lead alloys above 182", 
viz., that they are a mixture of a solid and a fluid, the proportions of 
which vary with the temperature. To prove this, two amalgams, SnHg 
and Sn,Hg, were examined with tin as a comparison, the results of 
which are given in a tabular form. At  high temperatures both amal- 
gams cooled nearly as rapidly as the tin, showing the specific heats of 
the tin and its two  ainalgsms to be nearly the same, which would be 
the case if it is assumed that the specific heats of alloys are the mean 
of that of their components. SiiHg at 128" and Sn,HEg a t  164" be- 
have in the same manner as the tin-lead alloys in the neighbourhood 
of the so-called second melting point; but the temperature does not 
appear to remain constant for any length of time at any fixed point, 
as it did for seven minutes in the case of the tin-lead alloy. 

J. M. T. 
On the Temperature of Flame. By F. ROSSETTI  (Gazzetta 

chirnira italiana, vii, 4B-42!3) .-As the air thermometer is evidently 
inapplicable to the measurement of the temperature of flame, and the 
use of Siemens' electrical pyrometcr for the purpose presents great 
difficulties, the author had recourse to a thermoelectric pile, consisting 
of a thin platinum wire and an iron one, both surrounded by porce- 
lain. The results obtained with this instrument, at  temperatures 
below 825", were carefully determined, and a curve constructed which, 
as i t  was but  slightly curved for high temperatcres, could be pro- 
longed without fear of introducing any considerable error into the 
observations. 

By this method the author has ascertained the temperature of the 
flame of the Bunsen burner, and finds that the external pale-coloured 
layer of the luminous shell is about 1350", the violet-coloured layer 
immediately beneath this about 1250", and the bright blue layer im- 
mediately surrounding the obscure nucleus about 1 2 0 ~ " .  The tern- 
perature of the obscare nucleus varies greatly in different parts (from 
250" to 6.50" about). 

The temperature of the non-luminous flame produced by the com- 
bustion of a mixture of carbonic anhydride and coal-gas was also 
determined. In this case the flame appears to consist merely of one 
outer luminous layer, a n d  a non-luminous nucleus. With 2 vols. of 
gas and 1 vol. of CO,, the temperature at the vertex of the flame was 
about 1000"; with 1 vol. gas to  3 vols. CO,, about 860"; whilst with 
1 vol. gas to 3 vols. CO,, it was only 780". This shows conclusively 
that the absence of luminosity in a flame of this character is due in 
great part at least to the cooling effect of' the inert gas. I n  the same 
way it was found that the introduction of a larger quantity of air into 
the flame of a Bunsen burner lowered its temperature considerably. 

c. E. 0. 
Use of Oil-Gas for Gas Blowpipes. By 0. LOHSE (Ann. PJLYS. 

C'hem. ['L], ii, 479).-The author recommends the use of oil-gss for 
the gas blowpipes in laboratories, and finds that it gives a higher tem- 
perature than coal-gas. It. R. 

Molecular Constitution of Vapours. By A. NAUXANN (Deut. 
Chem. Ges. Ber., xi, 429-431).-A controversial paper, in which the 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
78

. D
ow

nl
oa

de
d 

on
 3

0/
10

/2
01

4 
14

:2
4:

41
. 

View Article Online

http://dx.doi.org/10.1039/ca8783400457


468 ABSTRACTS OF CHEMICAL PAPERS. 

author, replying to Horstxnann (Ber., xi, 204), shows that by his dis- 
tillation-method, the molecular weights rather than the vapour-den- 
sities of bodies are determined. The discrepancies between the 
results of their respective determinations of the vapour-density of 
acetic acid (Ber., iii, 78 and 702), he refers t o  the impurity of the 
acid (ni. p. 14”) employed by Horstmann: hence the omission of 
any mention by the author of certain of the latter’s results. 

Relation between the Atomic Weights of the Elements. 
By F. W A E C H P E R  (Deut. Chem Ges. Ber., xi, 11--16).-The author 
has arranged 29 of the elements in a table, from which it appears that 
analogous elements, such as H, C1, Br, and I, for instance, or N, P, 
As, and Sb differ in atomic weight by 16, or some multiple of 16 
(approximately). 

C. F. C. 

Quantivalence. I a. I a + 16. I a + 2 x 16. 

Univalent., .................. 
Bivalent ..................... 
Trivalent. .................... 
Quadrivalent ................. 
Trivalent. .................... 
Bivalent ..................... 
Univalent .................... 

Yl, 18-96 
0, 16‘00 
N, 14’04 

Bo, 10.80 
8, 9-30 
Li, 7-62 

c, 11-97 

C1, 35-46 
S, 31-98 
P, 31.05 
Si, 28.05 
Al, 27.48 
Mg, 24.38 
Ea, 23.04 

- 
Y, 46.20 
Ca, 39.97 
K, 39-12 

Quantivalence. 

Univalent ...... 
Bivalent ....... 
Trivalent ...... 
Quadrivalent ... 
Trivalent. ...... 
Bivalent ....... 
Univalent.. .... 

a + 4 Y 16. 

Br, 7’9.95 
Se, 7’9.43 
As, 74.91 
- 

a + 5 x 16. 

c 

- 
Ce, 92.50 
Sr, 87.51 
Rb, 85.36 

a + 7 x 16. 

I, 126.85 
Te, 128.00 
Sb, 122.27 
- 

a + 8 x 16, 

- 
Di, 138‘10 
Ba, 13’7’17 
CS, 133.04 

The author finds, moreover, according to this arrangement :- 
1. That the chemical affinity of the elements from fluorine to 

silicium decreases with the atomic weight and with the quantivalence, 
whilst from silicium to cmium it increases. 

2. The mean of the atomic weights of any two elements with equal 
but opposite chemical affinities is nearly the same, namely, 76. 

3. The melting and boiling points of the elements, as far as is 
known, increase from fluorine to silicium, and decrease from silicium 
to cizsium. 
4. The specific heat in the solid state decreases as the atomic weight 

and quantivalence increase. 
5. The density of the elements (in the same vertical column) in the 

solid state is greater the higher the quantivalence. 
6. The affinity of the negative metallojids (fluorine to silicium) for 

the metals increases as the atomic weight and quantivalence become 
higher. C. 8. G. 
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Imperviousness of the Adjusting Materials of Air-Pumps to 
Aqueous Vapour. By H. LASPEYRE s (AN%. Phys. Cliem. [el, ii, 
478).-The author has assured himself that no transpiration of 
aqueous vapour takes place through the layers of fatty substances 
used in the adjustments of a good air-pump. R. R. 
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